Expression of the tumor-specific and calcium-binding protein oncomodulin during chemical transformation of rat fibroblasts.
An in vivo-in vitro approach to studying neoplastic development in carcinogen-exposed rat fibroblasts was evaluated. In the model described, oncomodulin (Mr 12,000; pI 3.9), a tumor-associated and Ca2+-binding protein, was used as a specific marker of malignant transformation. A rapidly proliferating granulation tissue was exposed in vivo or in vitro to potent carcinogens like N-methyl-N'-nitro-N-nitrosoguanidine and procarbazine. As an endpoint of transformation anchorage independent (AI) colony formation in the soft agar assay was chosen. Exposure to various doses of N-methyl-N'-nitro-N-nitrosoguanidine in vivo or in vitro, or to procarbazine in vivo, led to induction of AI, transformed cells. Exposure of the cells to various doses of procarbazine in vitro produced neither formation of AI cells in the agar nor expression of oncomodulin in extracts of the exposed cell population. Almost all of the chemically induced AI cell lines tested have been found to be tumorigenic in athymic mice. In contrast, a very low rate (zero to two colonies per 10(6) cells tested) of spontaneous AI populations derived from untreated cells. None of these control AI colonies yielded tumors. In our transformation assay the appearance of neoplastic phenotypes seems very rapid, probably due to the increased cell division at the time of carcinogen-exposure. Expression of oncomodulin was found in extracts of transformed cells harvested from agar colonies, derived from carcinogen-exposed granulation tissue, but not from normal, untreated fibroblasts, as shown by two-dimensional polyacrylamide gel electrophoresis and high-performance liquid chromatographic analysis, as well as 45Ca2+-transblot electrophoresis. The presence of oncomodulin in extracts of transformed cells correlates well with the chemically induced colony formation in the soft agar assay. Oncomodulin might be a suitable neoplastic marker to study chemical carcinogenesis.